Background: Clinical care for patients with Parkinson's disease (PD) is complex, and disconnect may exist between patient and physician perceptions of treatment, disease awareness, and impact on quality of life (QoL). Relatively few studies have analyzed patient and physician perspectives of disease management concurrently, and even fewer have compared responses between corresponding patients and their physicians. This study aimed to characterize these aspects and identify opportunities to improve alignment. Methods: This cross-sectional study used an online survey and chart review. Participating physicians completed a profiling survey, followed by patient record forms (PRFs) for their next five patients with PD. Patients completed paper questionnaires. PRFs were matched with patient questionnaires, and patient and physician responses compared. Results: Of 107 participating physicians, 70 completed 350 PRFs. Patients completed 71 questionnaires; 66 were matched to PRFs. From a physician perspective, there was alignment between the motor symptoms that were most bothersome for patients and those that were most discussed (physicians felt tremor was most bothersome for most patients [71%]; 77% of physicians included tremor among top three most discussed), but disconnect between the most bothersome and most discussed nonmotor symptoms (physicians felt fatigue was most bothersome for most patients [35%]; cognitive impairment was the most discussed nonmotor symptom, with 52% of physicians including it in top three most discussed). Patients and physicians reported moderate satisfaction with current PD medication. Patients considered form of delivery more important than did physicians. Physicians showed a strong level of awareness of PD's impact on patient QoL, although validated QoL instruments were not widely used. Physicians were more confident than patients about patients' awareness of support resources for patients with PD. Conclusion: Nonmotor symptoms, form of medication delivery, and awareness of support services are areas where PD physician and patient alignment could be increased to improve outcomes.
Introduction
Parkinson's disease (PD) is a common and progressive neurodegenerative disorder, characterized by heterogeneous motor and nonmotor symptoms. 1 In the US, significant barriers exist to providing high-quality care for patients with PD, including limited access to subspecialist neurologists and lack of clinical expertise of primary care physicians. 2 For each patient, the complexity of PD leads to clinical challenges; integrating the patient perspective as part of shared decisionmaking is essential to improving care. 3 The management of chronic diseases such as PD typically represents a feedback loop composed of five steps shared by patients and physicians: patient identification, diagnosis, choice of therapy, disease and drug information, and patient monitoring ( Figure 1) . 4 Effective navigation through this patient-physician partnership is fundamental to improving patient outcomes; however, there can be a disconnect between patient and physician perceptions of disease management, leading to suboptimal treatment outcomes. 4 Many surveys have evaluated the perceptions of patients living with PD across a varied range of domains, including symptoms, [5] [6] [7] experience and expectations of therapy, [8] [9] [10] [11] [12] and psychosocial factors such as stigma. 13 Few studies have analyzed patient and physician perspectives of disease management concurrently, [14] [15] [16] and even fewer have compared perspectives between patients and their own physicians; however, the results can reveal points of divergence. For instance, a survey evaluating patient and physician perceptions of telemedicine consultations for PD indicated that physicians believed overall quality of care to be compromised by their limited ability to examine patients virtually, but patients rarely commented on this point. 17 Furthermore, one large prospective study into the reasons behind treatment modifications in patients with PD (the REASON study) found that patients placed more significance than neurologists on nonmotor symptoms as the basis for treatment changes. 15, 16 This highlights another area of disease management where patient and neurologist perceptions diverge. Characterizing areas of disconnect may provide the opportunity to improve outcomes through increasing alignment between patients and physicians, particularly in areas where more research is needed, such as awareness of support groups, information, and resources.
The objectives of our study were to provide an understanding of current clinical practice and PD information/ resource preferences among physicians treating patients with PD, and to quantify any areas of disconnect between patient and physician perceptions of clinical management, treatment satisfaction, disease awareness, and educational needs.
Methods

Study design
The study used a cross-sectional design based on a quantitative online survey and chart review. The survey was administered in the US by the research agency Ashfield Healthcare Communications Group Ltd, United Kingdom (Macclesfield, Cheshire, UK).
The survey included two sections: physician profiling and patient record forms (PRFs) (Figure 2 ). Physician demographics were assessed using a 70-min online survey, after which each physician completed PRFs for the next five patients with PD whom they saw. Patients were asked to complete a paper questionnaire along with their caregiver, if present.
The questionnaire was developed using steps 2 through 5 of the patient-physician partnership framework; step 1, identification of new patients, was not included because all participating patients had already received a diagnosis of PD. The questions focused on perceptions across several key domains: symptoms and treatment, impact of PD on patient quality of life (QoL), and information and resources/knowledge about PD.
Participants
The physicians included in the study were members of a physician panel who accepted an invitation to participate. They were US-based neurologists and movement disorder specialists who had been in clinical practice for 3-60 years, saw at least 10 patients with PD in a month, and were responsible for initiating or altering drug therapy for patients with PD. Participating patients were US-based patients with PD who were seen by the physicians in the study.
Data collection and analysis
All data were collected between July 21 and December 9, 2016. Data entry and analysis were carried out by Ashfield Healthcare Communications Group Ltd. Physician data were recorded automatically through the online system, and patient data were recorded on paper questionnaires, which were mailed back to the research agency and manually entered into the online system. All data were quality checked during and after fieldwork; any erroneous respondents were removed and replaced. Quality checking included examining online survey completion times for those completing the survey very quickly, and checking for consistent selection of "Don't know" where that option was available, choosing the same response to each question, inconsistent responses, nonsensical open-ended responses, or unrealistic numeric responses; any respondents fitting the above criteria were double-checked and removed and replaced if necessary. PRF records were matched with patient questionnaires by cross-checking patient survey identity, year of birth, sex, and year of diagnosis of PD. Analyses included comparisons between the physician group and the patient group and between matched PRFs and patient questionnaires. Independent t-tests with a 95% confidence level (SPSS 22 TM ) were used for comparisons between the physician group and patient group. Paired t-tests were used for the matched sample of PRFs versus patient questionnaires. Based on the formula of adjusted alpha for Bonferroni correction, for comparisons between PRFs and patients' questionnaires, the adjusted alpha was 0.05/3=0.017. The same was true for comparisons between the physician and patient groups.
Results
Characteristics of participants and visit duration
Of the 107 physicians recruited, 70 provided complete PRFs. Of these, 52 were neurologists and 18 were movement disorder specialists. Overall, physicians completed 350 PRFs, patients completed 71 questionnaires, and 66 patient questionnaires were matched to PRFs (based on patient's date of birth, gender, and date of diagnosis). In addition, caregivers completed 32 questionnaires. Patient characteristics from PRFs and patient questionnaires are summarized in Table 1 .
The physician-reported "average visit duration for patients with early PD" was shorter (mean 31 min; range 10-120 min) than that for patients with advanced PD (mean 36 min; range 10-120 min).
Symptoms and treatment
Physicians reported motor symptoms to be the most bothersome symptoms for patients with PD (N=350 PRFs), most commonly tremor (71%), bradykinesia (54%), and rigidity (52%), followed by postural instability (36%) and freezing of gait (21%). For patients with severe PD (defined as Hoehn and Yahr stage 4 or 5; N=42), physicians identified postural instability as the most bothersome motor symptom (76%). Regarding nonmotor symptoms, fatigue/loss of energy (35%), depression (30%), and sleep disturbances (29%) were reported by physicians as the most bothersome for patients, followed by cognitive impairment (19%) and fear/anxiety (15%).
From a physician perspective (N=107), there was alignment between the most bothersome motor symptoms for patients and the motor symptoms discussed most during patient visits, with physicians most commonly ranking tremor (77%), postural instability (55%), and bradykinesia (53%) in their top three most discussed motor symptoms. However, there was some disconnect between the nonmotor symptoms physicians identified as most bothersome for patients and the nonmotor symptoms that physicians reported were discussed most at patient visits. Physicians (N=107) most commonly ranked cognitive impairment (52%), psychosis symptoms (38%), and sleep disturbances (36%) in their top three most discussed nonmotor symptoms. Cognitive impairment was the most discussed nonmotor symptom, but as indicated above, it was identified by physicians as the most bothersome nonmotor symptom in only 19% of cases. Overall, physicians (N=107) reported spending a greater proportion of each visit discussing motor symptoms compared with nonmotor symptoms (64% vs 36%). However, patients (N=71) perceived that motor and nonmotor symptoms were discussed with a similar frequency, with 87% and 73% reporting discussion at every visit, respectively. With respect to nonmotor symptoms, 61% of patients reported discussing these for a quarter of the visit time, and 28% of patients for half of the time.
There was also some divergence between patient and physician perceptions of the areas discussed at visits (Table 2 ). While patients perceived that emotional impact was discussed at almost every visit, physicians perceived that this was discussed less frequently (matched patients vs matched PRFs, P<0.001). Analysis on matched PRFs showed that patients perceived that they discussed other PD-related conditions less frequently than physicians perceived although this difference did not reach statistical significance (matched patients vs matched PRFs, P=0.017).
Overall, the levels of physician-reported (N=107) medication adherence were high, with 68% of physicians reporting that their patients adhered to their medication more than 75% of the time. The most commonly physician-reported (N=107) reasons for nonadherence were the frequency of dosing (61%), side effects of medication (57%), and patients not remembering to take their medication (51%). Patients were moderately satisfied, and physicians believed their patients to be moderately satisfied, with the current PD medication prescribed (matched patients vs matched PRFs, P=0.045) ( Table 2) .
Patients and physicians were in alignment that treatment efficacy (patients vs physicians, P=0.764) and safety and tolerability profile (patients vs physicians, P=0.923) are important factors guiding selection of PD therapy (Table 3) . However, patients rated form of medication delivery as being significantly more important than did physicians (patients vs physicians, P=0.0169).
Impact of PD on patient QoL
The majority of patients (N=71) reported being asked how they were feeling at every visit (87%), while 58% were asked about their overall QoL at every visit (58%). Patient (N=71), physician (N=350 PRFs), and caregiver (N=32) Per Hoehn and Yahr scale. 1= unilateral involvement only; 1.5= unilateral and axial involvement; 2= bilateral involvement without impairment of balance; 2.5= mild bilateral disease with recovery on pull test; 3= mild to moderate bilateral disease, some postural instability, physically independent; 4= severe disability, still able to walk or stand unaided; 5= wheelchair bound or bedridden unless aided. Abbreviations: COMT, catechol-O-methyltransferase; MAO-B, monoamine oxidase B; NE, not evaluated; PD, Parkinson's disease; PRF, patient record form.
perceptions of the impact of PD on patient QoL were well aligned, with the majority in each group reporting some negative impact of PD on QoL (patients 62%, physicians 58%, caregivers 54%), and a smaller proportion reporting an extremely negative impact of PD on patient QoL (patients 22%, physicians 24%, caregivers 29%).
Regarding specific activities of daily living, patients (N=71) reported that PD had the most negative impact on their ability to drive (41%), followed by leisure activities (24%) and the ability to work or study (24%). Although physicians (N=350 PRFs) reported that the majority of their patients (74%) had not received a QoL assessment during the past 12 months, physicians showed a strong level of awareness of the impact of PD on patient QoL. Mean scores were similar across the QoL aspects evaluated (Table 2) , with the exception of social relationships, where patients perceived a lower level of impact of PD compared with physicians (matched patients vs matched PRFs; P<0.001).
Disease awareness and resources
Patients (N=71) and caregivers (N=32) reported turning most frequently to their physician for information about PD, with 69% of patients and 47% of caregivers seeking information every few months. Physicians (N=107) who self-rated their overall level of knowledge as high (scoring 6 or 7, on a scale of 1-7 [1= not at all informed to 7= extremely well informed]) reported feeling most informed about the clinical profiles of drugs (67%) and national treatment guidelines (61%), and least informed about patient support groups/resources (33%) and patient coping strategies (40%). Furthermore, the majority of physicians (72%) advised patients to attend support groups, despite reporting feeling least informed about these compared with other key aspects of PD management. Physicians were more confident about patients' knowledge than the patients themselves were (Table 3) , with physician ratings being significantly higher than patient ratings regarding awareness of patient support services (patients vs physicians, P=0.005). Uptake of patient support services was low, with only 4% of 71 patients, and 3% of 32 caregivers reporting using patient websites or support groups.
Discussion
The results of this US-based multicenter survey provide important insights into the perspectives of patients living with PD and their treating physicians. The survey responses reveal areas of disconnect between patient and physician perceptions of PD therapy, impact on QoL, and disease awareness, which represent potential opportunities to improve care.
The survey revealed that the focus of discussions between patients and physicians tends to be on motor symptoms, especially tremors, as these were the most bothersome symptoms for patients with PD in this study. This perception has been previously observed in patients with earlier-stage PD, 5 despite the relatively low impact of tremor on patients' overall health status 18, 19 and the inconsistent response of tremor to current medical therapies. 1 The REASON study also found that the presence/worsening of motor symptoms such as tremor and bradykinesia was the main reason driving neurologists to change PD therapy and for patients with PD to request a change in therapy due to treatment dissatisfaction. 15, 16 There is less alignment between the most bothersome and the most discussed nonmotor symptoms. This may be related to the relatively low PD severity of the study group, with approximately 30% of patients being staged as 1 or 1.5 on the Hoehn and Yahr scale, as nonmotor symptoms may be 1= not at all informed/I know very little; 7= extremely well informed/I know a lot. perceived as more troublesome by patients with advanced PD compared with patients with earlier-stage PD. 5 Divergence between neurologists and patients in the relevance they place on nonmotor symptoms as the basis for treatment modifications was previously reported in the REASON study; 15, 16 neurologists may place more emphasis on motor than nonmotor symptoms because they are more familiar with them, motor symptoms are easier to assess and more responsive to changes in therapy. 15 Regardless of disease stage, the impact of nonmotor symptoms on patient QoL is at least as significant as that of motor symptoms, 18, 20 and it is important for physicians to fully understand each patient's experience of living with nonmotor impairments to plan and optimize care. Both patients and physicians expressed a moderate level of satisfaction with PD medication, indicating that further improvements should be made in this area. Physician-reported levels of medication adherence were high, although the factors influencing compliance were not evaluated from a patient perspective. While physicians and patients were aligned on the importance of medication efficacy, safety, and cost, patients considered the form of medication delivery to be more important than did physicians. This finding is supported by a survey of patients with PD and practicing neurologists in Germany, in which 12.3% of patients reported feeling impaired by the form of delivery of their medication, but only 3.7% of physicians reported that their patients were negatively affected by this aspect. 21 Patients with PD often feel that treatment regimens are overly complex, and pill burden may be especially high when additional medication is required for comorbidities. 22, 23 In addition, adherence to complex treatment regimens is a particular concern for patients with cognitive impairment. 23 Physicians could give more consideration to the form of medication delivery when making treatment decisions, which could have a positive impact on aspects such as treatment adherence, and improve overall patient satisfaction with therapy. In this study, physicians showed a strong level of awareness of the impact of PD on their patients' QoL, although there was scope to improve alignment regarding its impact on social relationships, as well as its emotional impact. Importantly, three-quarters of patients had not received a QoL assessment in the past 12 months, which suggests that physicians are using other subjective or patient-reported measures to determine the level of impact on patient QoL. Many PD-specific QoL assessment tools have been developed, and can be used in combination to gain a comprehensive profile of patient QoL and how this changes over time. 24 QoL measures may be patient-based or require input from a health care professional; they may be generic, such as the 39-item Parkinson's Disease Questionnaire (PDQ-39) 25 and the Patient-Reported Outcomes in Parkinson's Disease, 26 or focused on a specific domain, for instance function (Self-Assessment Parkinson's Disease Disability Scale) 27 or expectations of therapy (PatientReported Outcome Tool for Advanced Parkinson's Disease). 9 Although a standardized approach has not been established, many of these tools are designed to complement clinical assessment and support physicians seeking to improve or maintain patient QoL as a central goal of care. 24 Although
QoL is not currently a reimbursable measure for physicians in the US, validation of the association between QoL and patient satisfaction could encourage more widespread use of QoL tools or other patient activation measures. In general, physicians were more confident about patients' knowledge of various aspects of PD than were patients, particularly regarding the availability of patient support resources. Patients and caregivers most commonly turn to their physician for information; however, the majority of physicians do not feel well informed about patient coping strategies, an area some patients indicated they would like to discuss more frequently, or patient support groups and services. Furthermore, only a small minority of patients and caregivers are currently using support groups or websites, which may be because of physicians' lack of knowledge and awareness of these tools. Physicians could focus more on these educational needs during consultations, and aim to provide educational materials and signpost support services to patients and caregivers. For instance, in the US, organizations such as the Michael J. Fox Foundation provide access to downloadable resources, educational webinars, and information about local patient groups.
Study limitations
This study reports subjective perceptions and did not use standardized scales, which are not currently available to evaluate the research questions posed in this study. The sample size was relatively small, and the majority of patients had relatively mild disease, which may not be representative of the general population of patients with PD. Patients were not stratified based on factors such as disease stage or time since diagnosis, which may have affected aspects of the survey such as QoL and level of disease awareness, nor were they stratified based on whether their care was provided by a general neurologist or a movement disorder specialist. In addition, potential confounding factors such as patient age and level of education were not taken into account. The findings might have differed depending on which medication patients were taking and any associated differences in adherence. Furthermore, some findings, such as the low uptake of patient support services, may also have differed if the study had been conducted in other countries. These would be interesting avenues for future research.
Conclusions
In conclusion, nonmotor symptoms, form of medication delivery, and awareness of support services are areas where PD physician and patient alignment could be increased to potentially improve patient outcomes, with physicians focusing more on these areas during consultations. Most patients had not received a QoL assessment in the past 12 months, representing another area for improvement.
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